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Department of Surgery, Vascular Surgery Unit, University Hospital Basel, Switzerland. 
Objectives: This study reviews the long-term results of 514 aortoiliac thrombendarterectomies (TEA's). 
Design: A prospective study in a major university hospital in Switzerland. 
Subjects" 353 male and 62 female patients with aortoiliac occlusive disease. Operative indications: disabling claudication 
(n = 334), rest pain (n = 44), and gangrene (n = 37). 
Methods: Open and semiclosed TEA's were performed on 167 and 347 limbs, respectively. Follow-up was continuous and 
complete in 97.1% of patients over a period of more than 15 years. 
Results: The overall life-table patency rate at 5, 10, and 15 years postoperatively were 93.4 %, 90.4 %, and 84.2 %, 
respectively. Fifteen years postoperatively, the patency rate of 92.3 % after open TEA was significantly higher (p < 0.04) 
than after semiclosed TEA (79.5 %). However, similar patency rates of 69.5 % and 69.8 % were observed 20 years 
postoperatively. Further significant prognostic factors on patency were: anatomic localization (p < 0.004), preoperative 
stage of arteriaI occlusive disease (p < 0.008), and gender (p < 0.007). Patient's age did not influence the outcome in terms 
of patency. Hospital mortality rate was 1.2 %. Early obstruction occurred in 2.2 %, leading to subsequent early amputation 
in 1.4 % and reoperations in 1.2 %. The long-term actuarial survival rates of the patients were 55 %, 36 %, and 18 % 
after 10, 15, and 20 years postoperatively. 
Conclusion: Both open and semiclosed TEA give highly satisfactory long term results in aortoiliac occlusive disease with 
a low morbidity and low mortality. 
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Introduction 
For more than 30 years, reconstructive treatment has 
increasingly been performed for aortoiliac occlusive 
disease. Two alternative operative methods exist for 
vascular reconstruction of the obstructed aortoiliac 
segment: thrombendarterectomy (TEA) and bypass 
grafting. While TEA was a common procedure in the 
early years of development of vascular surger~ aortic 
bifurcation grafting or graft interposition were later 
favoured. However, one is increasingly aware of the 
disadvantages and the late sequelae of the prosthetic 
devices. Reported patency rates after iliofemoral 
bypass grafting are comparable to those after iliofe- 
moral endarterectomy. 1 Since TEA is a biologic 
method of reconstruction, it still has a value in the 
treatment ofarterial, occlusive disease. The aim of this 
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study was to determine the long-term results after 
open and semiclosed TEA for aortoiliac occlusive 
disease. The relatively high number of 514 reconstruc- 
tions was due to the fact that the operations were 
made during a period of time where percutaneous 
endoluminal ngioplasty was not available. Therefore, 
we had an opportunity to assess the value of the two 
methods of TEA in an unselected patient population. 
Patients and Methods 
During the 13-year period from June 1959 through 
December 1972, 415 consecutive patients (353 male 
and 62 female; mean age 58 years, range 28-90) 
underwent 514 TEAs at the University Hospital of 
Basel, Switzerland. Three-hundred and thirty-four 
patients (80.5 %) were operated on for disabling 
intermittent claudication, 44 patients (10.6 %) for 
ischemic pain, and 37 patients (8.9 %) for ischaemic 
ulcers or gangrene. There were 167 open (32.5 %) and 
347 semiclosed (67.5 %) TEAs for aortoiliac occlusive 
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Table 1. Anatomic distribution fthe localisation f endarterectomy 
Open TEA 
Anatomic distribution n % 
Semidosed TEA Total 
n % n % 
Common iliac artery 44 
External iliac artery 8 
Common and external iliac artery 52 
Aorta and common iliac artery 20 
Aorta, common and external iliac artery 43 
All locations 167 
26.3 31 8.9 75 14.6 
4.8 182 52.4 190 37.0 
31.1 113 32.6 165 32.1 
12.0 4 1.2 24 4.7 
25.7 17 4.8 60 11.7 
100 347 100 514 100 
disease. Patients with isolated atherosclerosis of the 
aorta or of the femoral artery were excluded from this 
evaluation. Unilateral TEA was done in 316 patients 
(76.1%) while 99 patients (23.9 %) underwent bilateral 
procedures. Table 1 shows the anatomic distribution 
and the extent of the performed open and semiclosed 
TEA's. In this evaluation, only primary patency was 
assessed. Secondary interventions due to reocclusion 
were not considered. However, these failures were 
followed until death or loss to follow-up. 
During the 13 year period of surgical interventions, 
the applied TEA techniques changed slightly. There 
was a switch from mainly performing open TEAs in 
the earlier years to semiclosed TEAs. But in general, 
open TEA was chosen for patients having occlusive 
disease of the infrarenal aorta and/or of the common 
iliac artery. The semiclosed technique was predom- 
inantly used for occlusive lesions confined to the 
external iliac artery (Table 1). Patients undergoing 
surgery by both techniques at different levels of the 
aortoiliac segment were considered to have had an 
open TEA in our evaluation. 
After lower-quadrant transverse incision, the com- 
mon and external iliac vessels and if necessary the 
aortic bifurcation, are exposed by an extraperitoneal 
approach. The technique of open TEA, originally 
described by Dos Santos ~" is performed through a 
longitudinal arteriotomy. It exposes the whole extent 
of the lesion and allows the direct separation and the 
removal of the atheroma from the vessel wall. The 
longitudinal arteriotomies are then closed with a 
patch of autologous vein or Dacron. The technique of 
semiclosed TEA was originally described by Cannon 
and Barker 3 in 1952. After transverse arteriotomies 
placed at the proximal and distal end-points of the 
obliterative lesion, the intimal core is freed from the 
vessel wall and transected at the distal end-point of 
the lesion. The hand-held ring stripper, developed by 
Vollmar and Laubach 4 is then inserted and pushed in 
cephalad irection through the unopened vessel. This 
is continued to a convenient intervening or proximal 
arteriotomy where the intimal core is detached and 
removed. The transverse arteriotomies are closed 
primarily. At the distal end-point of both open and 
semiclosed TEA where an intimal step results, several 
tack-down sutures are made. Postoperativel3~ all 
patients are managed by intravenous heparin admini- 
stration until a satisfactory anticoagulation is estab- 
lished with oral acenocoumarol (Marcoumar ®, 
Roche, Basel, Switzerland). 
The follow-up time exceeded 15 years among all 
long-term surviving patients. Twelve patients (2.9 %) 
were lost to follow-up because they left the country. 
The follow-up was continuous and complete in the 
remaining 97.1% of patients. The observed survival 
time of the patients ranged from 3-26 years (median 
15 years). Clinical examinations were done by the 
senior author (P.W.) at yearly intervals and the 
patency of the reconstruction was verified by the 
presence of palpable femoral pulses. For documenta- 
tion, non-invasive oscillography after exercise was 
done on a regular basis. If evidence of deterioration 
was noted, angiography was performed. 
All data were prospectively acquired, stored, and 
processed on a MS-DOS personal computer. Statistical 
analysis was done with the STATISTICA TM software 
package (Statsoft Inc., Tulsa OK, U.S.A.). Rates of 
survival and patency were calculated according to the 
life-table method of Kaplan-Meier. 5 The difference 
between the life-table curves was assessed by the log- 
rank test, 6and a p value of less than 0.05 was accepted 
as significant. 
Results 
During hospital stay five patients (1.2 %), of whom 
two underwent open and three underwent closed 
TEAs, died. Causes of death were cardiac failure (3), 
shock (1), and mestenteric infarction (1). Early reinter- 
ventions were necessary in another five patients (1.2 
%). In six cases of early thrombosis of the reconstruc- 
tion, we refrained from reoperation because the 
patient either efused or was considered unfit for redo 
surgery. These cases were regarded as technical 
failures. After 1 year, reocclusion was found in seven 
Eur J Vasc Endovasc Surg Vol 11, May 1996 
434 D. Oer t l i  et al. 
Table 2. Causes of death in long-term fo l low-up  
Causes of death n % 
Cardiac death 187 67.8 
Cerebral stroke 21 7.6 
Cancer 47 17.0 
Anticoagulant bleeding 3 1.1 
Mesenteric infarction 2 0.7 
Hepatic failure 2 0.7 
Miscellaneous 14 5.1 
Total 276 100.0 
of 156 patients (3.4 %) after open TEA and in 10 of 337 
patients (3.0 %) after semiclosed TEA. 
The survival rates 5, 10, 15, and 20 years after 
operation were 80.9 %, 62.6 %, 47.5 %, and 37.6 % of 
patients with open TEA, respectively. The correspond- 
ing figures for patients after semiclosed TEA were 80.8 
%, 57.3 %, 35.5 %, and 16.0 %, respectively. The most 
frequent causes of death were cardiac death and 
malignancy (Table 2). Primary patency rates during 
the first 15 years after open TEA (Fig. 1) were 
significantly better compared with semiclosed TEA 
(p < 0.04). Reocclusion rates after open TEA were 6.7 
%, 7.7 %, and 34.4 % after 10, 15, and 20 years, 
respectively. The corresponding rates of reocclusion i  
the group of semiclosed TEA were 11.2 %, 20.5 %, and 
30.2 %, respectively. 
We found a direct correlation between the primary 
patency and the severity of arterial occlusive disease 
(Fig. 2). Primary patency rates were significantly 
better in patients with stage II disease compared with 
those with stage IV disease (p < 0.008). Patency after 
TEA of the common iliac artery was significantly 
better than after TEA of the external iliac artery 
(p < 0.004); (Fig. 3), and in female patients (p < 0.007); 
(Fig. 4). The patients age did not influence the long- 
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Fig. 2. Cumulative primary patency rates for patients with preoper- 
ative stage II and stage IV occlusive disease (p < 0.008). The numbers 
near the curves indicate the limbs at risk at different points of time 
during follow-up. ( ) stage II; (....) stage IV. 
term patency. Limb salvage rates remained over 90 % 
after both open and semiclosed TEA. 
Discussion 
In this analysis of a prospective long-term follow-up 
study, we evaluated the results after open and 
semiclosed TEA. Since 1959, reconstructions for aor- 
toiliac occlusive disease have been performed in 
increasing numbers. The 13 year period of operations 
covers a time during which percutaneous trans- 
luminal angioplasty had not been introduced and the 
use of prosthetic material for bypass grafting was 
developing. Indeed, the relatively high number of up 
to 80 aortoiliac TEAs per year shows that patients with 
short segmental stenoses or occlusions underwent 
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Fig. 1. Cumulative primary patency rates after open and semiclosed 
thrombendarterectomy (p<0.04). The numbers near the curves 
indicate the limbs at risk at different points of time during follow- 
up. ( ); open TEA; (....) semiclosed TEA. 
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Fig. 3. Cumulative primary patency rates after thrombendarter- 
ectomy of the common iliac and external i iac artery (p < 0.004). The 
numbers near the curves indicate the limbs at risk at different points 
of time during follow-up. ( ) common iliac artery; (....) 
external i iac artery. 
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Fig. 4. Cumulative primary patency rates of female and male 
patients (p < 0.007). The numbers near the curves indicate the limbs 
at risk at different points of time during follow-up. ( ) 
female; (....) male. 
surgery who nowadays would be treated percuta- 
neously. This fact might have favourably influenced 
our overall results. 
We found highly satisfactory primary patency rates 
of 93.4 %, 90.4 %, 84.2 %, and 69.5 % after 5, 10, 15, and 
20 years, respectively. Our analysis identified several 
independent factors which have significantly influ- 
enced the long-term patency of the reconstruction: 
open TEA was superior to semiclosed TEA. The 
outcome in patients with preexisting stage IV occlu- 
sive disease was worse than in those with stage II 
disease. TEA of the common iliac artery yielded better 
results than TEA of the external iliac artery and than 
combined TEA of both common and external iliac 
artery. Female patients had a significantly better 
outcome than male patients while the two groups 
were comparable in terms of operation method, 
location and disease stage. The patient's age was not a 
predictive factor of patency rate. Our observation of a 
better long-term patency rate in the group of open 
TEA's may be explained by the fact that this method 
was predominantly used for the common iliac artery 
while the semiclosed procedure was mainly applied to 
the external iliac artery. Previous reports by Naylor et 
al. support our finding of a difference in the patency 
rate with regard to the localisation of the disease. 
Reported patency rates in the literature vary 
between 70 % and 93 % after 5 years after aortoiliac 
7 12 TEA. - The corresponding figures are between 65 % 
10 12 7 8 10 12 and 71%, after ten years. • Like others ,"  ' we 
found a low operative mortality rate of 1.2 % among 
415 consecutive patients after endarterectomy. 
Reported mortality rates between 3.0 % and 4.9 % after 
aortobifemoral bypass grafting are clearly higher. 1B-15 
It is noteworthy that mortality correlates with the 
extent of the surgical dissection. Recentl:~ Van der 
Vliet et al. 15 found mortality rates of 1.6 % and 4.9 % 
after extraperitoneal unilateral bypass and transper- 
itoneal bilateral bypass procedure, respectively. 
The advantages of TEA are the avoidance of a 
prosthesis, low operative mortality, and the possibility 
of revascularization f the internal iliac artery in order 
to restore impotence due to vascular insufficiency in 
male patients. The avoidance of prosthetic material 
renders infective sequelae l ss important. Anastomotic 
aneurysms after aortofemoral bypass have been 
reported to occur in 3.2 to 3.7 % of cases 1'14 and were 
usually located in the femoral region. In their series of 
52 male patients with endarterectomy for extensive 
aortoiliofemoral occlusive disease, Nevelsteen et al. 8 
demonstrated an improvement of erectile function in 
14 % of cases after revascularization of the internal 
iliac artery. The disadvantages of TEA include a more 
technical demanding procedure and a higher perio- 
16 perative blood loss compared with bypass grafting. 
Endarterectomy reconstructions are more prone to 
need secondary interventions 1 than bypass operations 
due to disease progression with reocclusion in the late 
postoperative p riod. However, direct comparisons of 
the results of aortoiliac endarterectomy and aortofe- 
moral bypass have been made, but the results are not 
easy to interpret because only one randomised series 
exists in the literature. 16 In this latter trial, however, 
only small groups of 22 patients were compared and 
long term functional results were lacking. 
Criticism has been repeatedly levelled at the tech- 
nique of TEA. Bypass procedure is favoured over TEA 
as a simpler and faster method of reconstruction for 
aortoiliac obstructive disease. 17 The analysis of our 
patients has, however, shown that favourable long- 
term results may be achieved with both open and 
semiclosed TEA. We believe that TEA is still an option 
in the treatment of younger patients with segmental 
occlusions in whom one wishes to avoid a prosthesis. 
However, preconditions for a favourable outcome are 
accurate patient selection and a correct operative 
technique. 
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